A good memory for emotionally arousing experiences may be intrinsically adaptive, as it helps the organisms to predict safety and danger and to choose appropriate responses to prevent potential harm. However, under conditions of repeated exposure to traumatic stressors, strong emotional memories of these experiences can lead to the development of trauma-related disorders such as posttraumatic stress disorder (PTSD). This syndrome is characterized by distressing intrusive memories that can be so intense that the survivor is unable to discriminate past from present experiences.
a b s t r a c t
A good memory for emotionally arousing experiences may be intrinsically adaptive, as it helps the organisms to predict safety and danger and to choose appropriate responses to prevent potential harm. However, under conditions of repeated exposure to traumatic stressors, strong emotional memories of these experiences can lead to the development of trauma-related disorders such as posttraumatic stress disorder (PTSD). This syndrome is characterized by distressing intrusive memories that can be so intense that the survivor is unable to discriminate past from present experiences.
This selective review on the role of memory-related genes in PTSD etiology is divided in three sections. First, we summarize studies indicating that the likelihood to develop PTSD depends on the cumulative exposure to traumatic stressors and on individual predisposing risk factors, including a substantial genetic contribution to PTSD risk. Second, we focus on memory processes supposed to be involved in PTSD etiology and present evidence for PTSD-associated alterations in both implicit (fear conditioning, fear extinction) and explicit memory for emotional material. This is supplemented by a brief description of structural and functional alterations in memory-relevant brain regions in PTSD. Finally, we summarize a selection of studies indicating that genetic variations found to be associated with enhanced fear conditioning, reduced fear extinction or better episodic memory in human experimental studies can have clinical implications in the case of trauma exposure and influence the risk of PTSD development. Here, we focus on genes involved in noradrenergic (ADRA2B), serotonergic (SLC6A4), and dopaminergic signaling (COMT) as well as in the molecular cascades of memory formation (PRKCA and WWC1). This is supplemented by initial evidence that such memory-related genes might also influence the response rates of exposure-based psychotherapy or pharmacological treatment of PTSD, which underscores the relevance of basic memory research for disorders of altered memory functioning such as PTSD.
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Introduction
Traumatic stressors such as natural disasters, terror attacks, war experiences, torture, violent assaults or rape can lead to severe mental health disorders, most prominently posttraumatic stress disorder (PTSD). Whereas some individuals develop PTSD after few traumatic experiences, others show remarkable resilience even in the face of multiple traumatization (Kolassa et al., 2010b) . Similarly, individuals differ strongly in their response to trauma-focused psychotherapeutic treatments (Bradley, Greene, Russ, Dutra, & Westen, 2005) . A better understanding of individual risk and resilience factors could hence contribute to a better understanding of PTSD etiology and the improvement of psychological and pharmacological treatment approaches.
This selective review will focus on genetic liability to PTSD development. Since PTSD has been conceptualized as a disorder of memory impairment, we will show how insights from basic memory research can lead to advancements in the understanding of genetic risk factors of PTSD. Throughout the review, we will discuss potential clinical implications of the presented findings.
Traumatic stress and genetic risk elevate the likelihood of PTSD development
PTSD is unique among the disorders listed in the Diagnostic and Statistical Manual of Mental Disorders (DSM) since its diagnosis requires the presence of an etiological risk factor, namely a traumatic stressor. According to DSM-IV, PTSD has been defined by the
